Pre-axonogenesis migration of afferent pioneer cells in the grasshopper embryo.
In insects, afferent neurons arise primarily from the ectodermal epithelium in the periphery and differentiate at the site of their precursor mitosis. Here we describe ectodermally derived cells that migrate away from their site of origin and initiate axonogenesis at a distant location. In embryonic grasshopper limb buds, the first two pairs of afferents to differentiate are the pair of Ti1 pioneers at the limb tip and the pair of Cx1 cells found at the base of the limb. While the Ti1 pioneers arise from the mitosis of a pioneer mother cell at the limb tip, the Cx1 cells are shown to emerge from the epithelium at circumferential positions that are approximately 150 degrees apart and that belong to different embryonic compartments. The cells migrate into contact with each other before initiating axonogenesis, and their axons then extend in a new direction that is orthogonal to the route of cell migration.